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Abstract  
This paper shines a light on the relationship between education attained and income inequality. All of our 
data is recent and comes from the Human Development Data Center. The income inequality was 
measured by the Gini Coefficient, a renowned statistic used to measure the income inequality of a 
country. A simple linear regression was evaluated by using country’s average number of years of 
education completed and the country’s Gini coefficient.  After reviewing multiple studies attributed to 
this relationship, it was apparent that there are multiple other factors contributing to this relationship. 
Multiple regression models were calculated with secondary variables such as government expenditure and 

















As the gap in wage rates continues to increase across various countries, it is important to assess 
the reasoning behind these changes. Governments are intrigued by the increasing gap, as they hope to 
support nationwide programs to decrease this gap. There are many effects on wage rates, ranging from 
experience in the field, skill, age, government expenditure, gender, and education. Though, it is becoming 
increasingly more apparent how significant education is when discussing wage rates. Many studies have 
been conducted to assess the difference in income by household when comparing the level/amount of 
education attained by the head of the household. There’s a noticeable link between amount of education 
and income earned, but it is intriguing to find how significant the relationship truly is, and it is interesting 
to see how big of a factor these other variables (age, government expenditure, etc.) are when discussing 
this relationship.  
 Comparing generation to generation, the difference in amount of people receiving higher levels of 
education is very apparent. From personal experience, in the US kids are able to realize the difference in 
prioritization of education when comparing their lives to their parents. There has been a growing amount 
of emphasis placed on attaining higher levels of education almost across the entire world. Many believe 
these extra years of education will result in finding a better-paying, more reliable job. A person’s societal 
status is also commonly attributed with the level of education they have received. The believed benefits of 
education go beyond societal status or income, as education has positive national effects of reduced crime 
rate, better public health, and an improved approach to parenthood.  
 This paper aims to aid in knowing the true impact of education on a country’s income inequality. 
Specifically, I desire to know the impact of education on decreasing the wage gap, and I want to have a 
better idea of what actions need to be taken to successfully decrease this gap. I believe a negative 
correlation will be examined between level of education attained and a country’s income inequality across 
almost every country studied. If a strong correlation is found then the economy and workforce can be 
massively improved by focusing government policies on incentivizing individuals to attain higher levels 
of education. Today it is implicitly agreed that countries should put forth good deals of effort into making 
education accessible and important to everyone, but are these efforts the most efficient ways to allow 
households below the poverty line to positively change their income situation? Some argue that this is 






 John Jerrim and Lindsey Macmillan (2015) aim to find the impact of education on income 
inequality, the financial returns on investing in education, and the effect of education on labor-market 
earnings. Their paper was created with hopes of filling the gap of little evidence connecting education to 
“social origin and destination.” They also shined a light on the Great Gatsby Curve, the relationship 
between income inequality and intergenerational mobility. This relationship is showed to readers by 
plotting the Gini Coefficient, a measure of income inequality, against intergenerational income elasticity, 
a measure of social mobility. The graph represents the association between less social mobility and higher 
income inequality within a country. They realize how changing social status within a family can be 
incredibly difficult, so they knew this was a massive factor when considering the relationship between 
education and income inequality. Jerrim and Macmillan explain how income inequality is becoming 
worse and more noticeable in developed countries. After explaining this massive influence, data was 
collected from 24 different developed countries to examine the financial returns on education. Financial 
returns on education are defined as the earnings of the graduates, and the earnings of university graduates 
was compared to the earnings of high school graduates. Earnings were all converted into a reporting 
period that was consistent across all data points. Upon testing and evaluating data, they have determined 
the economic return on education is high. In certain countries the university graduates were seen to have a 
wage return of about 60 percent more than high school graduates. There is a noticeable link between 
educational inequality and income inequality.  
 Juan Yang and Man Gao (2017) similarly investigate the impact of education expansion on wage 
inequality. They realize the importance of their findings, as the conclusions could heavily impact the 
decisions policymakers face when trying to reduce income inequality. The authors realize that education 
has been seen as a reliable way for individuals to earn more income, and they aim to truly see if this 
theory holds true. There has been an upward trend in the number of students enrolled in higher education 
across many different countries. The authors point out the difference of income between a high school 
graduate versus a college graduate, and how the market return to college graduates has been continuously 
increasing. Yang and Gao introduce the idea to readers that education can definitely increase an 
individual’s income, but they are interested in the idea of if government intervention in education 
expansion will have a beneficial impact on reducing income inequality. After comparing data and 
analyzing the rates of return to education for college graduates versus high school graduates, it is noted 
that expanding education will decrease the income gaps by the structure effect. On the other hand, the 
price effect of education expansion is positive, and its effect is much more significant than the structure 
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effect. This significant effect leads us to believe that expanding education will actually increase the 
income inequality.  
 Jana Turcinkova and Jana Stavkova (2009) aim to prove that attaining a higher level of education 
is no guarantee of lower risk of poverty. They do admit that amount of education attained is linked with 
income inequality and risk of poverty, but they intend to examine how powerful that relationship is. 
Turcinkova and Stavkova collected data on the head of household’s level of education and income 
situation in the Czech Republic from 2005-2009. Their goal was to specifically analyze the income 
vulnerable households by surveying their attained level of education. They also shined a light on other 
variables such as household structure, economic activity, and social situation. After analyzing trends from 
2005-2009 it was clear that the most poverty-vulnerable group was households that had primary education 
or no education at all. The number of vulnerable households in this category was a little more than double 
the average of poverty-vulnerable households across the country.  
 Abdul Abdullah (2013) of Deakin University conducted a study to find the effects of education 
on the distribution of income in the country of Africa. Abdullah also aims to find the other major factors 
that would impact the relationship between education and income. It has been evident that government 
intervention has a large impact on this relationship, as educational priorities have been set in various 
countries. Abdullah discusses the expansion of education from the government may not benefit the poor 
as the programs were intended to do; those of higher income may be able to take advantage of the better 
educational opportunities compared to those who may struggle with not having sufficient resources to 
attend school. This leads us to believe that government subsidizing education may disproportionately 
impact the wealthy which would increase income inequality within the country. Aside from government 
intervention, Abdullah was able to conclude education does reduce the gap between the rich and the poor. 
Education has a more significant impact on increasing the income of the poor than decreasing the income 
of the rich. The results suggest that completing secondary schooling has a more significant impact 
compared to the completion of primary school. Knowing this, the author concludes that government 
subsidization towards secondary schooling could be the most effective action. He believes the overall 
expansion of education would not be as beneficial as specifically creating policies in attempt to increase 
individuals completing secondary schooling. Abdullah realizes the short-comings of his studies though, as 
he points out that the results do not provide information regarding the cost-benefit analysis of education.  
 As seen above, there is a lot of research analyzing the relationship between education attained and 
a country’s income inequality. This research is different because it takes into account the previous studies 
above, and it includes the variables that are most influential regarding this relationship. After reviewing 
these studies, I have determined that the secondary explanatory variables of government expenditure and 
Page 5 
 
median age of the country will be beneficial to use when finding the strength of this relationship. Many of 
these studies above focused on a very specific data set, or a specific country, but I will be using data from 
every country available. This will give us the best understanding of the correlation between education and 
income inequality across the entire world.  
Data 
In an effort to characterize the relationship between income inequality and amount of education 
attained within a country, cross sectional data was analyzed. The dependent variable was defined by the 
Gini Coefficient, a measure of a country’s income inequality. The Gini Coefficient is measured on a 
unitless scale, ranging from 0 to 100, 0 representing perfect income equality, while 100 represents perfect 
income inequality within a country. After reviewing a variety of literature regarding the relationship 
between income inequality and education, it is safe to say that the Gini Coefficient is widely regarded as 
the best way to measure a country’s income inequality. The main explanatory variable is the average 
amount of education attained. This variable was measured by surveying people ages 25 and older, in 
attempt to exclude the individuals currently receiving education. To keep consistency across analysis, the 
average number of years of education was converted “from education attainment levels using official 
durations of each level.” This is in response to the fact that the definition of “years” of education varies 
from country to country. Initially, it was desired to find data about the average level of education 
completed from country to country, but it was realized that this was very inefficient and inconsistent due 
to the wide variety of educational structures from country to country. As seen in Figure 1, an initial 
scatterplot of the dependent variable vs. the main explanatory variable shows a slight negative correlation. 
Intuitively, this is expected. The higher education attained is expected to correlate with a smaller Gini 











Figure 1 – Scatterplot of Gini Coefficient vs. Mean Years of Schooling 
 
Other variables include median age and government expenditure on age. These variables were 
used to strengthen the multiple linear regression models in an effort to prove that the link between 
education attained and income inequality is not as simple of a relationship that some may think. 
Government expenditure is measured by percentage of the country’s GDP, to keep the analysis fair and 
consistent regardless of the size of the country. This helps in keeping the data steady across the entire 
study. This secondary variable was chosen due to Yang and Gao’s surprising conclusions regarding 
government expenditure on education. With median age, it is also assumed there will be a moderately 
strong correlation between the median age and the Gini coefficient of a country. Age will provide a good 
representative of priority of education in a country, as education is commonly linked with positive health. 
Countries with a lower median age could also be linked with an inaccessibility to birth control, or a lack 















Table 2 – Variable Descriptive Statistics 
 
The source of the data is the Human Development Data Center. Fortunately, I was able to find all 
my necessary data from the same source. This keeps the sample size consistent across every single data 
set, so it limited the adjustments I needed to make. Unfortunately, the government expenditure variable 
was missing a few data points, but besides that, the number of observations was held constant at 147 for 
every variable. The data is also recent, most of it coming from 2018, 2019, and 2020. The Human 
Development Data Center is a trustworthy bank of information, as it uses the data from various 
continental agencies across the world who practice respectable surveying techniques.  
1. MLR.1 Linear in Parameters: No variables were multiples of others. All of the regressions 
were run in Stata such that they are linear in parameters.  
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2. MLR.2 Random Sampling from Population: The data was sourced from the Human 
Development Data Center, where human development statistics were calculated by using 
various organizations across the world that practice random sampling from the population for 
every country included in this study. The sampling was random because the all data from the 
Human Development Data Center, as I did not pick and choose which countries to include. 
Data was observed in high- and low-income countries.  
3. MLR.3 No Perfect Collinearity: Some variables are seen to have high correlation with one 
another, but the testing in Stata (Appendix C) proves there are no perfectly collinear 
variables. There were no exact linear relationships, so the regressions meet the third Gauss 
Markov assumption.  
4. MLR.4 Zero Conditional Mean: Given any value of the explanatory values, the error term, u 
is always zero. The variables are assumed to be independent of the other variables in the 
system. We do not have any evidence to assure us this assumption is completely met, so we 
will proceed with caution.   
5. MLR.5 Homoskedasticity: The error of the variance, u, is assumed to be relatively constant 
no matter the values of the regressors. Unfortunately, once again, this is very hard for us to 
verify, so we will proceed with caution.  
Results 
After checking to see if all of the assumptions are properly met, we can analyze the data using four 
different regression models. The STATA regression outputs for all four models can be found in Appendix 
B, while the STATA correlation outputs of each model can be found in Appendix C. 
Model 1: Simple Regression Model 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛽𝛽0 + 𝛽𝛽1𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 + 𝑢𝑢  
Firstly, a simple linear regression model is created to introduce the relationship between the Gini 
coefficient and average number of years of education completed.  
Estimated Equation 1: 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 45.85− 0.878𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜  
This model’s R-squared value is 0.13, meaning the correlation between average years of 
schooling and a country’s Gini coefficient is weak. As expected by many, there is a negative sign in front 
of the coefficient on school. The negative coefficient of 0.878 means a 1-year increase in the average 
number of schooling for a country decreases its Gini coefficient by 0.878. This leads us to believe that an 
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increase in the average years of schooling for a country will result in a decrease in the country’s income 
inequality. The intercept of 45.85 does not reveal a great load of information to us, as the average years of 
schooling are not close to zero for a country. The number of observations being 147 paired with the weak 
R-squared value does lead us to start to believe the relationship between income inequality and education 
is not as correlated as one may intuitively think.  
Model 2: First Multiple Regression: 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛽𝛽0 + 𝛽𝛽1𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 + 𝛽𝛽2𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜 + 𝛽𝛽3𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔 + 𝑢𝑢  
The first multiple regression model is created by adding in both of our secondary variables, 
government expenditure and OECD countries, into the original equation. Unfortunately, our sample size 
decreases from 147 to 129 due to our govtexp variable only having 129 data points.  
Estimated Equation 2: 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 43.48 − 0.653𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 − 3.618𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜 + 0.217𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔 
 This model’s R-squared value is 0.1593, meaning the correlation between these explanatory 
variables and a country’s Gini coefficient is weak. The addition of secondary explanatory variables leads 
us to have a more fitting regression model, but it is still a weak correlation. It is very intriguing to see the 
coefficient of school increase by about 0.2, suggesting that its impact on income inequality is becoming 
less strong with more variables taken into account. This is very interesting, as policymakers often attempt 
to fix the income inequality by expanding education. The small coefficient of 0.217 by govtexp also 
supports the idea that government expenditure on education expansion truly does not have the massive 
impact that it’s usually hoped to have. The negative coefficient of -3.618 for oecd leads us to believe that 
whether or not a country is developed is the most impactful variable towards its Gini coefficient in this 
model. It also means that if a country is developed, their gini coefficient will decrease by 3.618, as the 
oecd variable is a dummy variable.   
Model 3: Second Multiple Regression: 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛽𝛽0 + 𝛽𝛽1𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 + 𝛽𝛽2𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜 + 𝑢𝑢  
The second multiple regression model is created by removing government expenditure from the 
first multiple regression model. This way, the second multiple regression is consistent with every variable 
having 147 observations.  
Estimated Equation 3: 
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𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 44.53− 0.63𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 − 3.602𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜 
This equation’s R-squared value is 0.1562, again showing a surprising, weak correlation. Upon 
removing govtexp this model was able to have a higher number of observations, 147. Once again, it is 
evident that whether or not a country is developed has a much bigger impact on a country’s gini 
coefficient compared to the average years of schooling’s impact on the gini coefficient. The correlation 
coefficient of school and oecd is one of the highest correlation coefficients (0.5318) of any of the 
relationships between the variables of every model. This intuitively makes sense, as average years of 
schooling probably is positively correlated with whether or not a country is developed. This second 
multiple regression is very similar to the first, reminding us that government expenditure on education is 
not very impactful.  
Model 4: Third Multiple Regression: 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛽𝛽0 + 𝛽𝛽1𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 + 𝛽𝛽2𝑎𝑎𝑔𝑔𝑜𝑜 + 𝛽𝛽3𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔 + 𝛽𝛽4𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜 + 𝑢𝑢  
The third multiple regression model is created by adding in our last secondary variable, age into 
the last multiple regression model. 
Estimated Equation 4: 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 48.57 + 0.232𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 − 0.432𝑎𝑎𝑔𝑔𝑜𝑜 + 0.154𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔 − 1.46𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜 + 𝑢𝑢  
This equation’s R-squared value is 0.2391, again showing a weak correlation. Compared to the 
previous models, things have greatly changed. The variables school, govtexp, and oecd all are statistically 
insignificant, and they have very different coefficients when looking at the previous models. The 
coefficient of school is now positive which is very surprising, and the coefficient of oecd has been more 
than cut in half, decreasing its impact on the gini coefficient. The govtexp variable is now positive, but it 
still continues to have a miniscule impact on the model here. This model is very different compared to all 
the other ones, potentially leading us to believe that the median age of a country does not have a direct 
impact on inequality.  
 The table below gives a summary of the regression models above. The first number in each box 
represents the coefficient of the corresponding variable. The number in the parentheses is the standard 
deviation of the specified variable in the corresponding model, and the asterisks represent the statistical 
significance of the variable across all models.  
Table 4:  Regression Models Summary 













*Significant at 10%, **5%, ***1% 
Extensions 
Robustness Test 
In model 4, it was evident that the statistical significance of every single explanatory variable 
besides one, age, was insignificant at even the 10% level using a two-sided test. Looking at the 
correlation table for this model, these insignificant variables are moderately correlated, so it is now 
sensible to run a Robustness, or F-Test to see if these variables are jointly insignificant.  
𝐻𝐻0: ?̂?𝛽1 = ?̂?𝛽3 = ?̂?𝛽4  
𝐻𝐻1: 𝐻𝐻0 is false 
From here, a restricted model was created from the original, unrestricted model. 
Unrestricted Model: 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛽𝛽0 + 𝛽𝛽1𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 + 𝛽𝛽2𝑎𝑎𝑔𝑔𝑜𝑜 + 𝛽𝛽3𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔𝑜𝑜𝑔𝑔𝑔𝑔 + 𝛽𝛽4𝑜𝑜𝑜𝑜𝑠𝑠𝑜𝑜 + 𝑢𝑢  
n = 129  𝑅𝑅2 = 0.2391 
Restricted Model:  
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𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 𝛽𝛽0 + 𝛽𝛽2𝑎𝑎𝑔𝑔𝑜𝑜 + 𝑢𝑢  
n = 147  𝑅𝑅2 = 0.2381 
F-Test: 
F = 
[(𝑅𝑅𝑢𝑢𝑢𝑢2  − 𝑅𝑅𝑢𝑢2)/𝑞𝑞]
[(1−𝑅𝑅𝑢𝑢𝑢𝑢2 )/(n−k−1)]
 
Using the F-Test shown above, the F-statistic is 0.021, which is less than the F critical value of 
3.00 for the 5% level. This signifies that the variables school, govtexp, and oecd are jointly insignificant at 
the 5% level for this model. This leads us to believe they can be removed from this model in an attempt 
to find a more fitting model for a country’s income inequality.  
Finally, we have the new model consisting of just the explanatory variable of age and its effect 
on a country’s income inequality. As noted in the interpretation of model 4 in the Results section of this 
study, it is reasonable to assume that age does not have a direct relationship with a country’s gini 
coefficient. Nonetheless, the STATA output for the simple regression model involving gini and age is 
given in Appendix B below.  
Conclusions 
This study was conducted with a hypothesis that mean years of schooling is a major factor when 
considering a country’s income inequality. This hypothesis was somewhat supported by most of the 
regression models created in this study. It was evident throughout all the models that a country’s mean 
years of schooling was negatively correlated with a country’s gini coefficient, or, in other words, 
schooling decreases a country’s income inequality. Obviously, this problem of income inequality is much 
more complex than just the relationship between schooling and inequality, evidenced by countries 
continuing to struggle with income inequality issues. This is shown to be true by all of the models having 
weak 𝑅𝑅2 values. Multiple regression models were conducted with other explanatory variables with 
hopes of strengthening the model’s goodness of fit and hopes of helping to identify which variables are 
most impactful towards this issue.   
The added explanatory variables of govtexp, oecd, and age had interesting effects on the 
regression models. It seemed as though the R-squared value was always going to be weak through any 
course of action, probably a result of the fact that countries were used as observations in this study. This 
makes sense that there is no perfect fit for the relationship between a country’s income inequality and 
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the few explanatory variables we tested in this study, this is a testament to show how complex and 
different every country’s scenario is. With the govtexp variable being generally insignificant throughout 
this study, it was intriguing to see if that was because of a multicollinear relationship with schooling. This 
was brought to my attention due to the fact that this variable’s standard deviation was relatively large. 
Interestingly enough, the correlation coefficient between school and govtexp never reaches above 0.3, 
meaning that government expenditure on education is just simply not directly correlated with a 
country’s income inequality.  
This study shines a light on how complex the income inequality problem is throughout the entire 
world. It is very difficult to understand, and selecting a handful of things that directly contribute to 
income inequality is nearly impossible. I believe the best course of action would be to observe the 
countries that are consistently decreasing their income inequality gap year after year, and potentially 
learn from them to see what is beneficial. Singling out specific countries, cities, or states and comparing 
them to themselves could be a better way to study the income inequality problem, as their conditions 
stay mostly the same. It was brought to my attention through this study that it is so difficult to compare 
country to country because of the extremely different circumstances. It was definitely interesting diving 
into this intricate issue of national income inequality.  
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